Research on the Phenotypic Characterization of Mrsa Strains Isolated from Animals by BUCUR, Iulia Maria et al.
INTRODCUTION
Staphylococci	 strains	 are	 considered	 strains	
with	 a	 highly	 zoonotic	 riskthat	 have	 a	 complex	
epidemiologic	 circuit,	 because	 it	 can	 present	
resistancephenotypes	to	methicillin
Currently,	 at	 the	 staphylococci	 isolated	
from	 animals	 with	 different	 diseases,	 as	 well	
as	 in	 humans,	 are	 monitored	 the	 MRSA	 type	
strains	 (Methicillin	 Resistant	 Staphylococcus 
aureus),because	 the	 methicillin	 resistance	 is	
associated	 with	 resistance	 to	 other	 antibiotic	
groups	(Bicheru	et al.,	2014;	Codiță	et al.,	2008).
Resistance	 to	 methicillin	 is	 encoded	 by	 mec 
staphylococcal	 chromosomal	 cassettes(SCCmec),	
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fermentation	 was	 tested	 on	 Chapman	medium,	 free	 coagulase	 was	 revealed	 on	 Baird-Parker	 medium	 and	 to	











The	results	obtained	by	using	 the	disk	diffusion	 test	on	resistance	patterns	 to	3	beta-lactams,	 resistant	 to	
penicillinase,	indicated	a	different	frequency	of	the	resistant	strains	to	these	antibiotics.	Cefoxitin	disk	diffusion	
test	revealed	a	frequency	of	2,51%	resistant	strains,	considered	to	be	MRSA	strains.
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cassettes	can	be	transmitted,	and	as	a	result	MRSA	
type	strains	are	becoming	more	frequently.These	
strains	 can	 be	 identified	 by	 molecular	 biology	
tests	 and	 tests	 that	 reveal	 several	 phenotypic	
characteristics	(Bicheru	et al.,	2014;	Codiță	et al., 
2008;	Pletinckx	et al.,	2013).
The	 research	 was	 made	 in	 order	 to	
characterize	 and	 identify	 phenotypically	 the	
MRSAstaphylococci	strains	isolated	from	animals.
MATERIALS AND METHODS
The	 research	 was	 made	 on	 a	 total	 of	 240	
coagulase	positive	and	coagulase	negative	strains	
of	 staphylococci,	 isolated	 from	 animals.	 Samples	
with	pathological	material	were	taken	with	sterile	
swabs.	 Inorder	 to	 obtain	 the	 primary	 cultures	
the	 sowings	 were	 made	 in	 peptone	 water	 and	
incubated	at	37°C,	for	18-20	hours,	under	aerobic	
conditions.	Chapman	medium	was	used	to	obtain	
pure	 cultures	 of	 staphylococci,	 which	 excluded	
non	 halotolerant	 bacteria	 and	 highlighted	
mannitolfermentation.
Free	coagulase	was	revealed	on	Baird-Parker	
medium	 and,	 for	 the	 identification	 of	 S. aureus 
subsp. aureus,	was	used	the	chromogenic	medium	
ChromaticTM	Staph	aureus	(Codiță,	2008).
Methicillin-resistant	 strains	 were	 detected	
by	 disc	 diffusion	 method,	 using	 biodiscs	 with	
methicillin	(5	µg),	oxacillin	(1	µg)	andcefoxitin	(30	









196	 coagulase	 negative	 strains	 were	 identified	
using	 Baird-Parker	 medium,	 strains	 tested	 for	
resistance	to	these	three	β-lactams.
On	 ChromaticTM	 Staph	 aureus	 medium	 used	
for	a	rapid	discrimination	of	S. aureus subsp. aureus 
strains,	the	isolates	formed	pink-purplishcolonies.
Based	 on	 this	 phenotypic	 character,	 47	 strains	
(19,58%)	were	included	in	this	species.
In	 Table	 1	 are	 presented	 the	 results	 from	
testingthe	 behavior	 of	 coagulase	 positive	 and	
negative	 staphylococci	 towards	 these	 three	
β-lactams.
Coagulase positive staphylococci	 strains	
behavior	 to	 methicillin,	 oxacillin	 and	 cefoxitin	
was	 variable,	 as	 follows:	 20,45%	of	 strains	were	
resistant	to	methicillin,	40,91%	were	resistant	to	
oxacillin,	while	no	strain	was	resistant	to	cefoxitin.	
Also, coagulase negative staphylococci	 strains	
behavior	 to	 methicillin,	 oxacillin	 and	 cefoxitin	
was	 different:	 22,45%	 of	 strains	 were	 resistant	
to	methicillin,	35,42%	were	resistant	to	oxacillin,	
while	 only	 3,06	 %	 of	 strains	 were	 resistant	 to	
cefoxitin.	
Coagulase	 positive	 and	 coagulase	 negative	
staphylococci	 strains,	 had	 a	 different	 behavior	
to	methicillin,	 an	 antibiotic	 frequently	 used	 for	
detection	 of	 methicillin-resistance	 phenomenon.	
Thus,	22,08%	of	the	tested	strains	were	resistant	






No % No % No %
CPS	susceptible	strains 29 65,91% 15 34,09% 43 97,73%
CNS	susceptible	strains 94 47,96% 43 21,94% 180 91,84%
TOTAL 123 51,25% 58 24,16% 223 92,92%
CPS	intermediate	strains 6 13,64% 11 25% 1 2,27%
CNS	intermediate	strains 58 29,59% 68 28,33% 10 5,10%
TOTAL 64 26,67% 79 32,92% 11 4,58%
CPS resistant strains 9 20,45% 18 40,91% 0 0%
CNS resistant strains 44 22,45% 85 35,42% 6 3,06%
TOTAL 53 22,08% 103 42,92% 6 2,5%
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In	 order	 to	 detect	 the	 cross-resistance	
of	 staphylococci	 to	 penicillins	 resistant	 to	





The	 increased	 frequency	 of	 methicillin	
resistant	 staphylococci	 strains,	 in	 particular,	 of	
S. aureus subsp. aureusstrains,	 namely	 MRSA	
strains,	determined	 the	use	of	disk	diffusion	 test	
to	 cefoxitin,	 an	 antibiotic	 more	 reliable	 than	
methicillin	 and	 oxacillin.	 The	 results	 obtained	
on	 testing	 the	 isolates	 to	 cefoxitin	 were:	 2,5%	
resistant	 strains,	 92,92%	susceptible	 strains	 and	






Methicillin	 resistant	 staphylococci	 are	
considered	 bacteria	 with	 zoonotic	 risk,	 and	 the	
study	 of	 animal-human-animal	 circuit	 to	 these	
bacteria	 are	 a	 major	 concern	 for	 public	 health.	
Strains	 of	 methicillin	 resistant	 staphylococci	 are	
frequently	 isolated,	 both	 from	 farm	 animals	 and	
from	pets,	but	 as	 researches	were	 conducted,the	
phenomenon	 of	 methicillin	 resistance	 is	
particularly	 aimed	 at	 two	 large	 groups	 of	
staphylococci,	 respectively	 coagulase	 positive	
and	 coagulase	 negative	 (Boost	 et al.,	 2012;	
Gordoncillo	 et al.,	 2012;	 Vanderhaeghen	 et al., 
2012;	Vanderhaeghen	et al.,	2013).
Lately,	 methicillin	 resistant	 staphylococci	
are	 frequently	 isolated	 from	 swine	 in	 intensive	
growth.	 These	 strains	 have	 a	 growing	 frequency	
and	found	in	pigs	in	many	countries.
Based	 on	 research	 conducted	 by	 numerous	
collectives,	 MRSA-ST398	 strain	 was	 identified,	
which	 produce	 frequent	 infections	 in	 humans	
(caretakers,	 farmers,	 processors	 and	 veterinary	
personnel)	and	recognized	as	a	highly	professional	
risk	strain	(Lim	et al.,2012).





2014;	Gunderson	 et al.,	 2016;	 Vanderhaeghen	 et 
al.,	2012;	Vanderhaeghen	et al.,	2013).
Own	 research	 confirms	 the	 data	 in	 the	
literature	 regarding	 the	 frequency	 of	 resistance	
phenotypes	 to	 those	 three	 β-lactams	 and,	 in	




isolated	 and	 standardized	 based	 on	 the	 cultural,	
morphological,	tinctorial,	hemolytic	and	mannitol	
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Using	 the	 chromogenic	 media,	 were	
discriminated	S. aureus subsp. aureus	 strains	and	
the	strains	belonging	to	the	MRSA	group.
The	results,	obtained	by	disk	diffusion	method	
on	 the	 resistance	 patterns	 to	 three	 beta-lactams	
resistant	 to	 penicillinase,	 indicated	 a	 different	






a	 frequency	 of	 2,51	%	 resistant	 strains,	 that	 are	
considered	MRSA	strains.
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